Oil is one of the main sources that affect the future of the growing economy in Oman. Oil was discovered in 1962 and the first exporting of Omani oil was in 1967. Since that time, more oil wells have been discovered and new techniques used to produce oil more efficiently. Owing to decline in oil production, tertiary enhanced oil recovery (EOR) techniques are now being applied in Omani oil wells. EOR techniques are expensive and environmentally unfriendly compared with microbial enhanced oil recovery (MEOR). The indigenous bacteria present in an oil reservoir are a significant element in an MEOR process for at least two reasons. First, they may be stimulated directly by the addition of nutrients. Secondly, they may interact with exogenous cells injected into formation [11] . Therefore, it is essential to understand the microflora of the reservoir to predict how this population would respond to perturbation by nutrients and other bacteria. Sepahy et al. [31] reported that the investigation of indigenous microorganisms in the reservoir was initiated in the 1920s, and in 1926 the first bacteria were isolated from oil fields. Deep subsurface oil reservoirs are extreme environments with typically high temperatures, high salinity, high pressures, and strict anaerobic conditions. The oil well environment was previously thought to be too extreme to support life. Various studies over the past few years have shown that microbes are found in many oil wells, where they propagate, adapt, and grow. Variable types of microorganisms have been detected in reservoirs. Microbial studies of such a harsh environment have shown the presence of a wide range of metabolically diverse hyperthermophilic fermentative bacteria, sulfate reducers, acetogens, and methanogens, taken from oil reservoirs worldwide [20, 27, 34] . Several laboratory investigations and field trials have indicated the importance and contribution of these in situ microorganisms in enhanced oil recovery. To understand the biophysical and biochemical activities of the microbial communities in subsurface oil reservoirs, microbial diversity studies are of great importance. Several reports showed that either approach is valid to study the microflora in oil field environments [17, 25, 30] . Culture-independent approaches are considered more reliable for estimating and completely characterizing the complex structure of microbial communities, as a vast number of microbial species are "non-culturable" on synthetic media using the traditional "plate count method." Different rRNA techniques are used to study microbial diversity, such as the analysis of 16S rDNA sequences, recovered directly from collected formation water or oil samples or by PCR-DGGE [25, 30] . However, culture-dependent techniques can be used to determine other commercially useful characteristics of the isolated microorganism. Therefore, we need to study the diversity of microorganisms by using both approaches.
No study has been done on the microflora of Omani oil fields and no information is available on either indigenous or exogenous microorganisms in Omani oil wells. In addition, no research has been conducted on MEOR in Oman. Therefore, the Bahja region in Southern Oman was selected, which consists of four oil fields: Suwaihat, Wafra, Bahja, and Sayyala. For the MEOR applications, the Wafra oil field was selected to isolate indigenous bacteria with the potential abilities for MEOR. Oil production of this field was 5,660 barrels/day and water production was 45,283 barrels/day. Thus, oil production contributes only 12% from the total production and the rest (88%) is water. Microbial consortia from the Wafra oil wells and Suwaihat production water, Al-Wusta region, Oman were identified, using a 16S rRNA gene sequencer, and were screened for production of microbial products potentially useful for enhanced oil recovery.
MATERIALS AND METHODS

Chemicals, Reagents, and Molecular Biology Kits
All the chemicals were of either analytical reagent or molecular biology grade from Sigma-Aldrich Co., St. Louis, USA. The molecular biology kits used for DNA extraction and PCR reactions were from MO BIO Laboratories, Inc. CA, USA or specified otherwise.
Oil Field and Oil-Water Processing Site Description
The study area is the Bahja oil field, which is located in Al Wusta region about 800 km from Muscat, Oman. The Bahja oil field region consists of four oil fields: Suwaihat, Wafra, Bahja, and Sayyala (Fig. 1) . The Bahja oil field has a sandstone type of reservoir rock, having salinity of 71-78,000 ppm and reservoir permeability and porosity in the range of 100-2,000 and 22-28, respectively, with bottom-hole temperature of 61-64 o C. During oil production, the water that comes with oil from the four oil fields is separated and collected in the Suwaihat gathering station. This water is reinjected during the secondary oil recovery in the four fields.
Sampling from Wafra Oil Fields
All samples from the Wafra oil wells were collected under anaerobic conditions after running the oil tap for 3 min. The samples were collected in sterile centrifuge tubes containing 0.5 M L-Cysteine. The centrifuge tubes were filled with fluid sample (oil and brine) completely and closed tightly with a stopper, which was pushed until excess fluid spilled out in order to maintain anaerobic conditions. The samples were immediately placed into dry ice and transferred to the laboratory for analysis. The samples were also injected using 2.5 ml sterile syringes with 23 G, 1 inch needles into 10 ml serum bottles containing 8 ml of the sterile media prepared under anaerobic conditions, according to the method of Nazina et al. [24] . Two sets of media were used. Set 1 media were basically commercially available media in dehydrated forms. These included peptone iron (PI), tryptone soya broth (TSB), nutrient broth (NB) and nitrate broth (NiB). Other media in set 1 that were prepared were sulfatereducing hydrocarbon utilizing media and nitrate-reducing hydrocarbon utilizing media. Set 2 media used were fermentation broth, methanoform broth, sulfate broth (SO 4 ), nitrate broth (NO 3 ), sulfatereducing bacteria broth (SRB) and nitrate-reducing bacteria broth (NRB). The compositions of media are listed in Table 1 . The inoculated serum bottles were incubated in a portable incubator at 60 o C and were transferred to the laboratory where they were kept in an orbital shaker incubator set at 60 o C and 150 rpm for four weeks. The inoculated media were screened visually for the presence of biogas, biosurfactants, and biopolymers. All media were prepared using simulated water following the methods of Azadpour [4] .
Water Sample Analysis
Water samples were analyzed for their physical and chemical properties by different methods including Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES), (Perkin Elmer, Optima 3300DV, Germany). The samples were run according to the manufacturer's instructions.
Morphological Study of the Microbial Populations
To study the morphology of bacterial consortia of Wafra oil wells, samples from set 2 growth media [fermentation broth, methanoform broth, sulfate broth (SO 4 ), nitrate broth (NO 3 ), sulfate-reducing bacteria broth (SRB), and nitrate-reducing bacteria broth (NRB), were used for scanning electron microscopy (SEM) and transmission electron microscopy (TEM) (College of Medical Science, Sultan Qaboos University). Sample preparation and staining procedures are described in the following paragraphs. Sample preparation for SEM. One milliliter from heavy growth culture was transferred into an Eppendorff tube and left to stand until two layers appeared. The upper layer was removed and replaced 
